Stink bugs are seed/fruit sucking insects feeding on an array of host plants. Among them, an exotic tree called privet, Ligustrum lucidum Ait. (Oleaceae), is very common in the urban areas of the Brazilian subtropics, where it is utilized as food source and shelter for over a decem species of bugs, year round. The species composition, their performance and abundance on this host, and possible causes for this association are discussed and illustrated.
INTRODUCTION
The phytophagous stink bugs belonging to the subfamily Pentatominae are, in general, polyphagous, feeding on both cultivated and uncultivated plants. For this reason, they are major pests of many important crops, such as legumes, cereals, and tree crops throughout the world; and wild hosts play an important role in the buildup of populations of pest species, particularly in the tropical regions where they are able to reproduce year round (PANIZZI, 1997) .
Among the many perennial host plants of pentatomids, perhaps one of the most intriguing plant is a species of privet, Ligustrum lucidum Ait. (Oleaceae), a very common and abundant ornamental tree in southern Brazil. It is an exotic plant, originally from China, reaching 8-10m high. During most of the year, in northern Paraná state, plants carry fruits (small round berries) which are very abundant especially on the outer surface of the plant. This gives to the plant a typical light-green coloration when fruits are immature, becoming darkish-purple at the time of fruit maturation. The flowers and all PANIZZI & GRAZIA Iheringia, Sér. Zool., Porto Alegre, (90): 21-35, 25 de maio de 2001 stages of fruit development co-exist, which makes the plant to have reproductive structures year round. It is used as rootstock in grafting of olive, Olea europaea L., and is frequently misidentified with a very close privet species, Ligustrum japonicum Thunb.; this last species is shorter (3-6 m) and its fruits slightly more elongated (MILANO, 1949 , JOLY, 1976 .
Over several years we have observed great numbers of nymphs and adults of the cosmopolitan southern green stink bug, Nezara viridula (L., 1758) colonizing privet, L. lucidum in Londrina and in Curitiba, both in the State of Paraná, Brazil. Additional observations indicated the presence of several other species of pentatomids living on this plant in southern Brazil. Apparently, because it is a very conspicuous plant in time and space and, it provides abundant food resources during most of the year, stink bug species (endemic and exotic) have adapted to exploit this plant as a food resource. Biological aspects with regard to the performance of nymphs and adults of each species found on this plant, with comments on their developmental stages, and their seasonal phenology, will be presented. In addition, we discuss possible reasons to explain why this tree is being so intensively used as a host plant by pentatomid bugs, including pest and non pest species.
MATERIAL AND METHODS
The field study was conducted in Londrina (23º 11'S, 51º 11'W) from April 1996 to March 1997. Privet trees ( fig. 8 ) were examined. The bugs were sampled weekly, using a sweep net. Each sample consisted of 10 strokes of the net against the plant foliage, repeated 30 times, on different plants. The bugs collected were put in plastic bags and taken to the laboratory. The number of nymphs and adults of each pentatomid species were recorded. After recording the number of bugs, they were killed by frozen and pinned, identified, and deposited in the Insect Collection of the Centro Nacional de Pesquisa de Soja, in Londrina, PR. The mean number of nymphs and adults/month was calculated.
Nymph and adult biologies were conducted from September 1996 to February 1997 in an environmental chamber maintained at 25 ± 1º C, 65 ± 5 RH, and a photoperiod of 14:10 (L:D). For nymphs, 40 individual of each of the following species were tested: N. viridula, P. macunaima, P. stictica, L. deducta, A. tripterus, and P. guildinii (eggs of this last species were collected from soybean plants). For the remaining species, no eggs were obtained to allow the nymphal study. Nymphs were put singly in a petri dish (9.0 x 1.5 cm) with moistened filter paper and privet berries. Food and filter paper were changed every 2 days. Daily observations were made. Nymphal percentage mortality was calculated, based on the number of nymphs that reached adulthood.
For adults, a variable number of pairs (5 to 20) was formed, out of nymphs reared in the laboratory. The following species were tested: P. macunaima, P. stictica, and L. deducta. N. viridula adults were not tested because the data were already published (PANIZZI et al., 1996) . The remaining species were not studied because nymphs were obtained in low numbers. Each pair was put in plastic box (12.0 x 12.0 x 3.8 cm), with moistened filter paper and covered with a lid, and fed with privet berries. Daily observations were made, and the percentage of females reproducing, total fecundity, and percentage egg hatchability were calculated.
RESULTS AND DISCUSSION
During the observations, 13 species of phytophagous pentatomids were found to feed and, many of them, to reproduce on L. lucidum. Eggs, nymphs and adults of six species were collected on privet: Nezara viridula (L., 1758); Pallantia macunaima Grazia, 1980; Pellaea stictica (Dallas, 1851) ; Loxa deducta Walker, 1867; Acrosternum impicticorne (Stål, 1872) ; and Antiteuchus tripterus (Stål, 1787 We know of no other plant species which attract so many species of Pentatomidae. Some species were observed to be more abundant than others, particularly when plants were at the peak of the fruiting period. However, most of them were present on privet during the entire year.
Nezara viridula. The southern green stink bug is a cosmopolitan pentatomid, highly polyphagous, feeding on both cultivated and uncultivated plants. Because of this, and because it is a pest of many economic plants worldwide, it is probably the most studied pentatomid.
Among the species observed on privet, N. viridula was, by far, the most abundant ( fig. 1 ). Nymphs and adults were present during most of the year, particularly from earlyautumn to early-winter (March-June). Apparently this occurred due to dispersion of the bugs from rural areas, where they colonize soybean, Glycine max (L.) Merrill, which is harvested late February-early March, to the urban areas, where privet trees are present at full fruiting stages at this time. Nymphs and adults were not recovered during JanuaryFebruary, when they were possibly concentrated on soybean, and July-September, when fruiting structures are less abundant, and the bugs look for alternate hosts or are present in low numbers.
Adults green, with segments of the antenna reddish ( fig. 9 ). The median body length of females 18 mm (n = 10) and of males 14 mm (n = 10). Figs. 9-12. Nezara viridula: 9, adult on mature fruits of privet; 10, fifth instar on a privet leaf; 11, egg masses on a privet leaf, early development; 12, egg masses, late development. (Scales: 2mm, fig. 9 ; 1mm, figs. 10-12).
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Nymphs predominantly green, but dark forms occur ( fig. 10 ). Eggs light yellowishwhite (figs. 11, 12) or cream colored turning pinkish and reddish as embryo develops. In the laboratory, nymphs completed development on immature fruits of privet (mortality of 38.7 %), and adults show an excellent reproductive performance (PANIZZI et al., 1996) , which is the reason why privet fruits are being used to mass rear this bug in the laboratory. This is reinforced by the fact that far more nymphs were captured than adults, because of the high rate of egg production by females.
Pallantia macunaima. Previous to this study, this neotropical pentatomid species, described by GRAZIA (1980) was considered somewhat rare, and its host plants unknown. However, it was the second most abundant species captured on privet trees. Like the previous species, nymphs and adults were present most of the year ( fig. 2 ). More bugs were collected during autumn-winter (April-July), and spring-early summer (SeptemberDecember). Nymphs followed the population pattern, in general, but were less abundant than adults.
Adults ( fig. 13 ) dorsal surface matte to dark brown with black punctures and reddish little maculae. Antennae and connexivum matte with black punctures on margins of segments. Median body length of females 9.0 mm (n = 10) and of males 7.5 mm (n = 10). Nymphs dorsally matte to dark brown. Head intensely punctured black and dark brown. Antennae matte, with black and yellowish rings. Antero-lateral margins of pronotum serrated, posterior margins rectilinear. Dorsal surface of the abdomen matte with ferrugineous to black punctures. Eggs light brown to greenish.
In the laboratory, in contrast to what was observed for N. viridula, most nymphs of P. macunaima did not complete their development on immature fruits of privet (63.2 % mortality). Adults (50% of the females) reproduced, with a fecundity of 8.3 ± 2.13 egg masses and 41.7±12.30 eggs/female, but egg hatchability was relatively low (47.1±12.30 %). These data suggest that privet fruits are only a reasonable food source, in spite of the bug's abundance on the plant. Perhaps, the insects feed on other parts of the plant or are too susceptible to handling in the laboratory, which may explain the present results. Unfortunately, no data on this bug biology is available to allow a comparison between its performance on privet with native host plants, which remain unknown.
Pellaea stictica. This was the third most abundant species. Like N. viridula, nymphs were observed in greater number than adults. Both, nymphs and adults, peaked during May at the end of autumn. Nymphs were also observed in greater numbers during the summer months (December and February) ( fig. 3) .
Adults ( fig. 14) usually ferrugineous to black, with metallic green; dorsal surface with inumerous yellow maculae. Antennae black with metallic green. Legs black with dilated tibiae. Median body length of females 15.0 mm (n = 10) and of males 11.5 mm (n = 10). Nymphs ( fig. 15 ) easily recognized by the dark coloration and large size of abdominal plates; abdomen purple red between median and lateral plates, and dilation of the tibiae, specially in the 2nd to 4th instars. Eggs ( fig. 16 ) light brown with a clear stripe.
In the laboratory, some nymphs were able to reach adulthood, but most (82.5 %) died before becoming adult. Because most nymphs died, only 5 pairs were formed and observed, and none reproduced when fed on fruits of privet. It is intriguing that present poor results on the nymph and adult biology of P. stictica contrasts with the field observations on the abundance of the bug on privet plants. Perhaps like P. macunaima, P. stictica complements its diet by feeding on other parts of the plant, and performs better Iheringia, Sér. Zool Loxa deducta. This pentatomid was the fourth most abundant species. Equal numbers of nymphs and adults were captured throughout the year; both were more abundant from March to June (fig. 4) .
Adults ( fig. 17 ) green, with sharp pronotum spines. Median body length of females 18.0 mm (n = 10) and of males 16.0 mm (n = 10). Nymphs ( fig. 18 ) ovoid, flat, greenyellowish, with reddish stripe along margins of head, thorax and abdomen. Black dots present on anterior margin of mesothorax and wing pads. Eggs ( fig. 19 ) cream colored.
In the laboratory, survivorship of nymphs was high (82.9 %) when fed immature fruits of privet. Most females (83.3 %) oviposited, laying ca.18 egg masses or ca. 230 eggs each. L. deducta is known to feed and reproduce on soybean and on the other legumes Bauhinia candicans Benth. and Leucaena leucocephala (Lam.) de Wit. in Brazil (LINK & GRAZIA, 1987 , PANIZZI & ROSSI, 1991 . On the last food plant, females had a fecundity of ca. 66 eggs/female. It is also reported to feed and reproduce on another species of privet, Ligustrum ovalifolium Hasskarl. in Rio Grande do Sul (LINK & GRAZIA, 1987) . Our studies with the privet species L. lucidum indicated a much better performance on this food plant compared to data in the literature when bugs were raised on other hosts, similar to what was observed on other pentatomid species such as N. viridula.
Acrosternum impicticorne. This pentatomid, along with Antiteuchus tripterus (Fabricius, 1787), was the fifth most abundant species recovered. Adults were captured in greater number than nymphs ( fig. 5 ). Adults increased in numbers from March and peaked during May, decreasing thereafter. They were present on privet during most of the year, with numbers occurring during late spring and summer. Nymphs were captured in low numbers and only in October, December, February, and April. Because few nymphs ( fig.  20 ) and adults were collected, no attempt was made to raise A. impicticorne in the laboratory. However, we suspect that nymphs will show some degree of development on privet berries, because they were observed feeding on these fruits in the field. A. impicticorne is known as a secondary pest of soybean in Brazil, and has been collected from several states such as Distrito Federal, Minas Gerais, São Paulo, Paraná, and Rio Grande do Sul (GRAZIA, VECCHIO & HILDEBRAND, 1982) .
Adults dorsally green, with connexivum yellowish, and membrane of hemelytra infuscated. Median body length of females 14.0 mm (n = 10), and of males 12.0 mm (n = 10). Nymphs dark, with clear spots on dorsal surface of abdomen. Eggs brownish.
Antiteuchus tripterus. Nymphs and adults occurred in relatively low numbers on privet ( fig. 6 ). Numbers of nymphs and adults peaked during May at late autumn, and adults also peaked in early summer (December).
Adults dorso-ventrally depressed, with dorsal surface testaceous to dark brown or black, densely punctured on pronotum and scutellum. Males usually darker than females. Median body length of females 12.0 mm (n = 10), and of males 11.0 mm (n = 10). Nymphs dark and flat. Eggs ( fig. 23) 
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In the laboratory, no nymphs survived on privet berries. Although nymphs were recovered from privet fruits, they were also common on branches and on the tree trunk. We suspect that they feed to some degree on the branches and trunk, but this needs to be investigated further.
Antiteuchus tripterus is mentioned as a pest of cacao in several countries of South America and from the Caribbean islands (CALLAN, 1944; LOZANO, 1955; LICERAS & CASTRO, 1987) . Maternal care in A. tripterus and its relationship to scelionid egg parasitoids have been studied by EBERHARDT (1975) .
Piezodorus guildinii. Among the species that occurred in small numbers on privet, the small green stink bug P. guildinii was the most common. However, no nymphs and eggs were recorded, possibly indicating no reproduction. Adults were intercepted in greater numbers during April and May, decreasing thereafter. They were not recovered during late spring and summer months (November-February) ( fig. 7) . Probably the increase in adult populations during April and May was due to dispersion of bugs from areas where soybean was harvested. In a similar way, bugs were not find on privet during November-February because at that time they were colonizing soybean, one of their preferred hosts.
Adults light green to yellowish, with a red-band on the base of pronotum, particularly on females. Pronotum band, on males, brown-yellowish. Body length of females 11.0 mm (n = 10), and of males 9.0 mm (n = 10). Early nymphs reddish-brown, and later instars yellowish. Eggs blackish, laid in two paralell rows (GALILEO et al., 1977; GRAZIA et al., 1980) .
No nymphs and eggs were observed in the field, and when we tried to raise nymphs on privet fruits in the laboratory they all died. Although P. guildinii is a major pest of soybean in South America (PANIZZI & SLANSKY, 1985) , and is commonly found feeding and reproducing on wild legumes of the genus Indigofera (PANIZZI, 1992) , it is difficult to maintain a colony of this bug in the laboratory on either of these host plants.
Antiteuchus mixtus. Specimens were recovered only occasionally, and only adults were intercepted. This species also is suspected not to reproduce on privet. Similar to A. tripterus, it feeds on cacao (CALLAN, 1944) .
Adults oval, dorsally convex. Median body length of females 14 mm (n = 5), and of males 13 mm (n = 5). Color design variegated in females ( fig. 21) , and completely fuscous in males. Lighter forms sordid flavescent with ferrugineous to black punctures tending to form small clusters especially on hemelytra. Nymphs (female) have a black and white appearance (fig. 22 ); eggs were not recovered.
Euschistus heros. The brown stink bug was found very occasionally on privet plants. No nymphs or eggs were recovered, indicating the inability of bugs to reproduce on this plant. Laboratory attempts to raise nymphs on privet fruits failed. We suspect that, similar to other stink bug species, E. heros moves from preferred host plants, such as soybean, to privet, when soybean is harvested or when other wild and cultivated host plants are not available. Thus, privet is utilized only occasionally, more probably as shelter by E. heros. This bug is known to overwinter under dead leaves (PANIZZI & NIVA, 1994) and to accumulate lipids to pass the unfavorable season (PANIZZI & HIROSE, 1995) .
Adults dark brown (summer type) with pronotum spines acute. Overwintering adults light brown (winter types) with pronotum spines more. Median body length of females 13.0 mm (n = 10), and of males 11.0 mm (n = 10). Early nymphs oval and light brown, becoming dark brown. Later instars yellowish (GRAZIA et al., 1980) . Eggs yellowish. (Fabricius, 1775) was captured on very few occasions, and no nymphs or eggs were found on privet. Like other species, it is probably an occasional visitor of this tree. Adults brownish-green dorsally and green ventrally. Females 12.5 mm (n = 10) long, and males 11.0 mm (n = 10). Early instars brown and later instars brownish-green.
Dichelops melacanthus is reported to occur on soybean in Brazil (CORSO, 1984) . ÁVILA & PANIZZI (1995) reported an unusual massive attack of D. melacanthus on seedling corn in the western State of Mato Grosso do Sul and in Paraná. The bugs feed on stems, causing yellowing of leaves and seedling death. It may also attack wheat plants. These attacks on corn and wheat occur in areas under no-tillage because adults, which feed on soybean, stay on the ground beneath crop residues after harvest and will feed on the following crop.
Thyanta perditor. Like the previous species, this pentatomid was also found in small numbers on privet. No nymphs and eggs were observed on this plant. This pentatomid inhabits much of northern South America (CALLAN, 1948) , but it seems to be more typical of West Indies and Mexico ( VAN DUZEE, 1904) . WALDBAUER (1977) reported T. perditor as an important pest of soybean in Colombia. In Brazil, it also feeds on soybean, and on wheat, Bidens pilosa L. being its preferred wild host (PANIZZI & HERZOG, 1984) .
Adults greenish with a red band on pronotum. Females 12.0 mm (n = 5) long, and males 11.0 mm (n = 5). Early instars oval and light brown to black. Later instars black with white or yellowish spots on abdomen (GRAZIA et al., 1982) .
Acrosternum runaspis. Specimens were intercepted on privet on a very few occasions, and only as adults. Therefore we suspect it does not reproduce on privet. The species has a wide distribution in South America, like A. impicticorne, from Colombia to Argentina (ROLSTON, 1983) . In Brazil it is reported from State of Rio Grande do Sul (LINK & GRAZIA, 1987) . This is the first record for Paraná.
Adults with dorsal surface of the body green and densely puncturated, with margins of head, thorax and abdomen orange yellow; legs green. Median body length of females 18.5 mm (n = 5), and of males 16.2 mm (n = 5). No nymphs and eggs were observed on privet plants.
Euschistus (Lycipta) illotus. Like the previous species, this pentatomid was intercepted on privet on a very few occasions, and only as adults and probably does not reproduce on privet. The species was described from Rio de Janeiro, Brazil; is known in South America from Bolivia to Paraguay and Argentina. In Brazil, it was collected also in the states of Mato Grosso, Espírito Santo, São Paulo, and Santa Catarina (ROLSTON, 1982) . This is the first record for Paraná.
Remarks. The association of these 13 species of pentatomids (there are probably more, because we took the samples from only one place), with Ligustrum lucidum Ait. (Oleaceae) in the Brazilian subtropics is not surprising. Several factors involving the life history of pentatomids and characteristics of this plant make this association an unique case of a feeding guild (seed/fruit suckers) becoming adapted to a plant. The following may explain, at least in part, this interaction: 1) L. lucidum is perennial and very abundant, and thus continuously available to the bugs. Although it is an exotic plant in Brazil, it has adapted perfectly to the weather conditions in the subtropics, and also occurs in the more temperate zones in southern Brazil and Argentina. We did not find any records of when privet was introduced especifically in the Londrina, and Curitiba areas. Londrina was founded 67 years ago, and we may say that probably the trees are present in this area no longer than this period. Usually, privet is found in urban areas, in sidewalks as ornamental trees to provide shadow, or in streets used as contour lines. 2) This privet tree carries fruits during most of the year and, in some cases, flowers and immature and mature fruits occur on the same plant at the same time. The indeterminate growing habit of privet provides bugs with an abundance of different foods year round. So specialists on green fruit, specialists on semi-ripe fruit, and specialists on ripe fruit (and the same for the seeds) can all co-exist. This does not occur on other plant species with determinate growing habit, where these specialists must follow one another. 3) The privet offers an undisturbed ecological habitat, serving not only as a food resource for the bugs, but as shelter as well. Although the trees are mostly located in urban areas, where they are grown as ornamentals, they are not subjected to major disturbances, as occur with trees in rural areas, which are more likely to be destroyed to increase the amount of land for agriculture or cattle raising. 4) The architecture of the fruiting structures, probably facilitates feeding and provides protection from predators and parasites. In most cases bugs were found in between the berries, feeding or not. Apparently this niche provided by the fruits attract them to the outer surface of the plant where they are more frequently found. 5) The color of immature fruits (green) makes the stink bug species which are green, such as N. viridula, L. deducta, A. impicticorne, A. runaspis, and T. perditor, very mimetic, and, therefore, more difficult to be found by natural enemies.
Apparently this association of pentatomids with privet is of great advantage to the bugs. At least 50 % of the species found reproduce on privet during several months of the year. The ones that apparently do not reproduce, use the plant as shelter or as a food source to sustain them when preferred hosts are scarce. There are no studies on the impact of the bugs' feeding on the plant's fitness. Apparently the bugs cause fruits to drop (several fruits on the ground were found with flanges, which indicates feeding activity by bugs), but additional studies are needed to clarify this point.
These results demonstrate that several species of pentatomids (endemic or not) inhabit privet trees in the northern area of Paraná, in Brazil. Soybean is an important crop in this area, and many of the stink bug species are also found on this crop. Of the 13 species found on privet, 7 species are known to feed on soybean (PANIZZI & SLANSKY, 1985) . Soybean was introduced in northern Paraná in the late 1960's, and spreaded out fast. This increased the abundance of the pentatomids, which were already in the area on different host plants. Therefore, it seems that the bugs are moving from this legume to an oleaceous plant. They probably occur in other areas as well, where privet is present, from the more northern states of Minas Gerais in central Brazil, south to Rio Grande do Sul, and much probably further south in Uruguay and Argentina, in higher latitudes. However, additional surveys are needed to confirm this.
It is interesting to point that, for those species that reproduced on privet, their performance were much better than that observed on other host plants, such as soybean. Again, this also deserves further study, to explain which nutritional characteristics (e.g., nitrogen or other nutrients presence and/or absence of toxic allelochemicals) or physical attributes (such as fruiting architecture) of the privet fruits influence, and to what degree, the reproductive performance of the bugs. These, and other questions should be answered in order to explain the interaction of this group of pentatomids with this exotic tree in the Brazilian subtropics.
